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Abstract: Replacing certain amount of chemical nutrients with organic manure is an important way to achieve
stable and increase crop yield accompanying with zero-increase of fertilizer in China. We studied the effects of
organic fertilizer replacing chemical fertilizer with equal nitrogen on maize productivity and nitrogen uptake
and utilization efficiency, in order to provide scientific evidence about rational utilization organic resources
and adjust maize fertilization pattern in slope cultivated land of red soil in Yunnan. Field plot experiments
were conducted, and six treatments with no fertilization control (CK), 100% chemical fertilizer (NPK), and
10% (T, 20% (T,), 30% (T3), 40% (T,) ratio of organic fertilizer replacing chemical fertilizer were
used to analyze the changes of maize yield, nitrogen uptake and nitrogen use efficiency under different fertili-

zation treatments. According to findings, compared with NPK treatment, the treatment of chemical fertiliz-
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ers replaced by organic fertilizer at different proportions helps increase corn kernel, straw biomass and corn
kernel yield by 6.07%~19.53% , and straw biomass by 2.16 % ~21.76%. In addition, when 30% of chemical
fertilizer is replaced with organic fertilizer, increases of corn kernel yield and straw biomass are the highest,
reaching up to 7 653 kg/hm?* and 16 530 kg/hm?*, respectively, which is more significant than other fertiliza-
tion treatments. The treatments (replacing chemical fertilizers with organic fertilizers) all improve corn ker-
nels and nitrogen uptake of straws. Under different treatments, average accumulation of aboveground nitro-
gen decreased in the order: T, (292 kg/hm?)>T, (248 kg/hm?) >T, (212 kg/hm?) >T, (203 kg/hm?*) >
NPK (176 kg/hm?) > CK (52 kg/hm?). In particular, compared with NPK, T,, T,, and T, treatments,
nitrogen uptake in upper part of corn field under T; treatment is increased by 39.90%, 27.37%, 15.01%, and
30.38%, respectively. Compared with NPK treatment, the treatment of replacing fertilizer with organic
fertilizer raises nitrogen partial productivities (PFPy), nitrogen contribution rate (FCRy), nitrogen apparent
recovery efficiency (REy) . nitrogen agronomic efficiency(AEy) by 5% ~21.80%, 2.44%~9.48%, 20.48 % ~
94.02%, 7.54%~32.86% , respectively. However, under T; treatment, the nitrogen use efficiency indexes
are dramatically higher than other fertilization treatments. In summary, it is able to increase corn kernel yield
and biological yield of corn through combined application of organic fertilizer and chemical fertilizer, so are
nitrogen uptake and nitrogen utilization efficiency of corn. The effect is the best under combined application
of replacing 30% basal fertilizer with organic fertilizer and other nitrogen. Therefore, this treatment can be
adopted as a reasonable fertilization model for increasing maize yield and nitrogen fertilizer efficiency in
red-soil slope arable lands in Yunnan.

Keywords: organic manure replacing chemical fertilizer; maize yield and biomass; nitrogen accumulation;
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